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ABSTRACT 
-

A large pressure tank, fabricated of HY—lOO steel, was con-’
structed for the David U. Taylor Naval Ship Research and Deyelop’-
ment Center (DTNSRDC) . During construction careful documentation
was kept concerning materials , construction practices , inspection ,
and certification. This report publishes that information . It- is
prepared to help others who may need to construct items from NY—
100 -steel.

ADMINISTRATIVE INFORMATION
The pressure tank was built by Hahn and Clay of Houston, Texas, for

the Navy under contract N00600—73—C—0706. Funds for the construction were

provided by Naval Material Command 6.5 money and Naval Sea Systems Comsand

6.2 money. The contract was administered by the Navy Regional Procurement

Office through Defense Contract Administration Services, Houston, Texas.

INTRODUCTION
The David W. Taylor Naval Ship Research awl Development Center

(DTNSBDC) has a number of pressure tanks at its Carderock site. The first

of these to be installed was a 12—foot diameter tank. It was put in

service in the early 1950’s. A routine inspection late in the 1960’s

revealed a large number of fatigue cracks and at that point plans were be-
gun to replace the tank .

The replacement tank is 13- feet in diameter, 40 feet long and operates
at a pressure of 3,000 pound -per -square inch. The tank, which was con-
structed by Hahn and Clay, Houston, Texas, is a multilayer tank, made of
HY—l00 steel. The advantage of müitilaye~~aa well as a description of
multilayer construction isLtdntaiâed iflTg paper by R. PCchacek published
by ASME. Mr. Pechacek stats.: ~~~~~~~~ •

“The ever incr~asing demand for higher service pressures in
pressure vessels is puahing today ’s material and fabrication
technology to its limit.

“Improved material properties , enhanced by sophisticated
alloying, vacuum degassing, electroslag remelting , multiple heat
treatment, etc., have provided some relief. However , today ’s high

_ _ _ _ _ _  -- ~~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _



It
press’..~.es require metal thicknesses that do not lend themselves
to uniform heat treatment. High physical properties are difficult
to achieve at the mid—point of thick sections. Therefore , when

high mid—point properties are required, the total single wall
thickness becomes restrictive.

“Increased design stresses, supported by high quality control

standards, exhaustive nondestructive testing (NDT), advanced

analytical and experimental stress analysis, etc., are being

used to extend the limit of today’s metal technology. In many
cases, that limit also has been reached.

“Large, thick, single wall vessels present complex material,

fabrication, post—weld heat treatment (PWHT), and NDT problems
that sometimes defy solution. Layered vessels offer an alternative

design approach.

THE LAYERED VESSEL
“The layered vessel consists of a pressure tight inner shell,

surrounded by multiple layers which are vented to the atmosphere.
“The inner shell is usually made of a ma terial selected to

resist corrosion, erosion, embrittlement, etc., of the internal

liquids and/or gases. The inner shell may or may not be con-

sidered load bearing. Its prime function is to seal the contents.

“The layer material is chosen for its load bearing character—

istics. That is, it resists the stresses generated by the in-

ternal vessel pressure and the temperature imposed on the

structure. The number of layers is dictated by loads imposed on

the vessel (pressure, temperature, wind, earthquake, etc.).

“Since the layer material is thin, usually less than 1/2 in. - -

(12.7 mm thick), very high strength and toughness properties can

be achieved by cross rolling, quenching and tempering.”

2 
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During construction careful documentation was maintained concerning

:. material, fabrication procedures, inspection, etc. The purpose of this

report is to present that data to the engineering community so that future

HY—lOO structures may benefit from the project.

GENERAL
The 13—foot tank was built under contract N00600—73—C—0706 . It was

built in five major parts, these are the upper and lower hemispherical
heads and the three main cylinders.

The assembly was as follows. The middle and lower cylinders were
assembled and welded together. The lower head was assembled and welded
to the lover cylinder, see Figure 1. A forging was welded to the upper
cylinder and another forging was welded to the upper head. (The upper

head forging is a layered forging made from two ring forgings.) These

forgings, shown in Figure 2, have interlocking fingers. The two forgings

were assembled and tapered holes were machined for closure pins as shown

in Figure 3. Finally the upper cylinder was welded to the lower assembly

to form the complete tank, see Figure 4. Several nozzles made from HY—lOO

forgings were fabricated and installed during construction as will be

described later.

MATERIAL

The major part of the tank was made of HY—100 steel plate material

supplied by Lukins Steel, Coatsville, Pa. The plate was nominal HY—lOO

with some modifications to the sulphur, phosphorous, and vanadium limits

to improve weldability. The plates varied in thickness from 5/16 to

1 inch .
All plates were required to meet the chemical, mechanical, toughness

and nondestructive examination requirements of military specification MIL—

S—l62l6H(l). In addition the phosphorous, and sulphur contents were limit-

ed to 0.015 percent and vanadium was limited to 0.02 percent. The ultimate

tensile strength was at least 115,000 pound per square inch. It was

required that the steel be vacuum degassed while in the molten state.

3
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P
Charpy impact specimens were taken from each plate at 1/4 thickness.

These had to exhibit at least 50 foot pound at —120 degree Fahrenheit.
The failure planes had to be 100 percent fibrous fracture in appearance at
0 degree Fahrenheit.

Table 1 lists the mechanical and impact properties of each plate.

• ; Table 2 lists the actual chemistry of each plate.

The forgings were also made of HY—lOO steel. The forging properties

were required to conform to military specification MIL—S—23009A. Once

again the phosphorous and sulphur contents were limited to a maximum of

0.015 percent, the vanadium to 0.02 percent, and the minimum ultimate

strength was 115,000 pound per square inch. Vacuum degassing was again

required. Charpy v notch specimens were taken both axially and transverse—

ly at mid thickness. These specimens were required to have 100 percent

fibrous fracture appearance and an average Charpy value of 50 foot pound

at 32 degree Fahrenheit. A minimum tempering temperature of 1,050 degree
was required.

The forgings were supplied by Muroran Plant of Japan Steel Works, as

no U.S. company would guarantee the required properties. Table 3 shows

the chemistry of the forgings. This table includes the large forgings for

the closure rings and the small ones for the nozzles. Table 4 lists the

mechanical properties of all forgings. Charpy specimens from the two

thickest ring forgings were not quite 100 percent fibrous. To determine

the ductility of these, dynamic tear tests were run. The results indicated

nil ductility temperature of —120 degree Fahrenheit and good tear resist—

ance at 32 degree Fahrenheit. Therefore, the forgings were accepted even

though they did not meet the 100 percent fibrous fracture requirement of

the original contract specification.

To assure good quality material both the plates and the forgings were

inspected using ultrasonic (UT ) , magnetic par ticle (MT) , and liquid pene—
tration (PT) techniques. The requirements were as follows: (a) the 

- -

• forgings were inspected with each method using 100 percent coverage. If a

surface crack of 1/8 inch was found by either PT or MT, or a discontinuity
a
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greater than 20 percent of normal back reflection was found by UT, the

forging was rejected, (b) the plates were inspected in accordance with
MIL—S—l6216R.

Both Lukens Steel and Japan Steel were required to provide Quality
Assurance Standards. These standards provided such data as who inspected

the material, what their qualif ications were, what equipment was used , how
and when it was last calibrated, etc. These documents are on file.

The welding rod used on the tank was also carefully controlled. The

11018 rod , used to join HY—lOO to HY—lOO, was required to exhibit Charpy
values of 20 foot pound at —60 degree Fahrenheit and 40 foot pound at

32 degree Fahrenheit. Chemical and mechanical property tests, impact, and
side bend tests were required for each heat, lot, or batch of electrodes.

Tests were done in accordance with Military Specifications MIL—E—22200/lC

and MIL—STD—004183. Test data for both (11018 and NiCu2
) rods used are on

file. Since this data would be bulky to include, only one set of data is

F presented. Table 5 contains typical data available for the 11018 rod used

to weld HY—lOO to RY—100 and Table 6 contains typical data for the NiCu2
a rod used to weld monel liners and to overlay monel deposits.

Finally , the taper pins used to hold the tank closed were manufactured
— . from E 4340H steel. The properties of this material are listed in Table 7.

FABRICATION

THE UPPER READ

The head is made of 8 layers. The inner layer is 3/4—inch thick and

the cther 7 layers are all 0.392—inch thick. This makes the finished

thickness approximately 3 1/2 inch. Each layer is made up of a circular

plate at the center called a dollar plate, a row of eight wedge—shaped

plates called gore plates and a second row of 16 gore plates, see Figure 5.

The first row of 16 gore plates were stamped to the approximate

spherical shape and layered up on the frame shown in Figure 6. The edges

of the plate were prepared as shown in Figure 7 and the bevels were in—

spected with magnetic particle (MT). The gore plates were then heated to
200 degree Fahrenheit and manually welded from the inside using temper

5 
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beads. Next the joint was back gouged outside to sound metal and ground

smooth. The root pass was MT inspected. Then the outside was welded

manually just as before and ground smooth. The weld was MT inspected and

100 percent radiographed (RT). In nearly all cases the radiographs used

ga~~a rays from iridium, Ir 192, rather than X—rays.
The ~bove process was used for all seams on the inner layer. This

includes the ver tical welds, welding one gore plate to another, and the
two horizontal welds; one between the dollar plate and the upper ring of

gore plates and the other between the two gore plate rings (see Figure 5).

Once the inner layer was completed, a gore—applying fixture was set

up. This is basically a hydraulic jacking arrangement which presses the

gore piece against the head, see Figure 8. The gore pieces were again

stamped to the appropriate shape of the sphere. This time, however , a

number of vent holes were drilled into the plates as shown in Figure 9.

The prime purpose of these is to vent the welding gages. It also allows

the layer tightness to be measured. Finally, the vent holes are a safety

device since any leak that developes in the inner shell is vented to the

outside thus preventing a catastrophic failure. Each gore plate was

pressed over the inner skin to the desired tightness, heated to 200 degree

Fahrenheit, and tack welded. The ends of the tack weld were ground

smooth. Care was taken to be sure alternate layer welds were staggered.

This process was repeated for the next gore. The fitup of the 0.392—

inch gore plates is shown in Figure 10. This fitup is used for all joints

in the layer. Once the plates were fitted they were manually welded with

the 11018 rod at a 200 degree preheat. All but the first and last pass

were lightly peened. Finally the welds were ground smooth and MT inspected.

The plates were checked for tightness.

If a plate was found to be loose, the plate was lanced. This in-

volved machining a groove in the plate nearly its entire thickness and

filling the groove with weld to shrink the plate. Welding procedures and

inspection for this operation are the same as for other joints. This pro-

cedure was repeated until all layers were attached.

I
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• The next process was to install four nozzles. Prior to installing

these, monel liners were put on the nozzles and a monel plate was added
to the inside. To do this the nozzles were machined as shown in Figure 11.

The liner was then installed and welded all around using a 200 degree

Fahrenheit preheat and NiCu2 electrodes. Care was taken to remove all

contaminants before heating. The initial weld was ground smooth and dye

checked. Next the remaining areas were overlayed using the same welding

procedures. These were also ground smooth and dye checked. The nozzles

were then machined to final dimensions. Finally the monel plate was

manually welded to the inside surface of each nozzle. Where the plate was

welded to a monel overlay , a preheat of 70 to 150 degree was used and where
the plate was welded to HY—l0O a 250 degree preheat was used. Once again

NiCu2 electrodes were used. The welds were ground smooth and checked with

dye penetrant. No peening of welds was allowed.

As soon as the nozzle was lined it was installed in the head. First

a hole was machined in the head at the correct location and the nozzle was
installed. A backup ring was welded on as shown in Figure 12. The

assembly was heated to 200 degree and the nozzle was manually welded from

the inside with the 11018 electrode. Light peening was used on all passes

except the first and last. Temper beads were used on the last pass. The

backup ring was removed by arc gouging and the outside was arc gouged to

sound metal which was ground smooth. The root was then magnafluxed . The

outside was welded as above peening all but the final pass which used

temper beads. Welds on both sides were contour ground, MT inspected, and
100 percent radiographed.

The large nozzle in the center of the head also received a monel

overlay as shown in Figure 13. First a one—eighth inch recess was machined

over the nozzle face. All contaminants were removed and the nozzle was

heated to 200 degree. The overlay was manually added with NiCu
2 rod and

ground smooth. No peening was allowed. The nozzle was dye checked and

machined to the final dimensions.

7



A hole was machined through the head and ground smooth. The bevel was

MT inspected. After fitup a backing bar was installed on the outside.

This nozzle was welded using the same procedure as the others, except that
all passes except the first and last were thoroughly peened.

Three support lugs were iüstalled in the head to be used -during tests

to hang models. Since the head is layered, the layers were joined at the
lugs to transfer load to all layers of the head instead of just the inside

one. To do this a hole was burned in each layer (except the inside one)

over each of the three lugs. The holes were gruund smooth and beveled to

15 degree. Each hole was manually filled with weld as that layer was

assembled using 200 degree preheat, 11018 electrodes, light peening of each
pass and temper beads. Each hole was ground flush, and MT inspected before

F the next layer was applied. The holes in one layer overlap the holes in

the next layer. The lugs were cut to size, ground smooth, and the bevels
MT inspected. They were next fitted and welded using the same procedure as

above, except that each pass was thoroughly peened. The root side was back

gouged to sound metal, ground smooth, and MT inspected ; then finish welded

just as before, ground smooth, and inspected.

The final major assembly was installing the forging to the head. The

design of this forging required a finished thickness of 12 inch. This was

too thick to forge as one piece; therefore, two thinner forgings were used.

These were 6 1/4 and 6 3/4—inch thick. First the finger grooves and out—

side dimensions were rough machined. Next the mating surfaces were care-

fully machined . This included machining the weld groove shown in Figure 14

on the inner forging. The two forgings were shrunk—fit together by heating

the outside forging and cooling the 1inside forging before assembling them

toge’her, see Figure 2. Once the two forgings were shrunk—fit together the

CS—Fl weld (Figure 14) was made. It was done at a 200 degree preheat, with

the 11018 rod . All passes were thoroughly peened except the first and last

and temper beads were used on the last layer. The weld was ground smooth

and completely inspected with MT. Finally the finished forging was

machined to f it the head, and the head and closure forging were machined
to clean up each side of the weld groove.

8 
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The closure forging was next fitted to the head and a backup bar tack

welded on the inside only. The seam was then welded using 200 degree pre—

heat, the 11018 rod , and temper beads on the last pass. All passes were

thoroughly peened except the first and last. Next the backup bar was

removed and the root arc gouged to sound metal, ground smooth, and MT in-
spected. The weld was then finished off, thoroughly peening all layers

except the last, ground smooth, MT inspected, and then 100 percent radio—
graphed.

Following this the lifting lugs were attached as outlined in Figure 15.

An overlay of monel was deposited on the inner f inger of the inner
forging in the sealing area, see Figures 2 and 16. The finger was machined

and preheated to 200 degree , welded with NiCu2 electrodes (no peening
allowed), ground smooth enough to inspect, PT inspected , and machined to

final size.

This completed fabrication of the upper head except for final machin-

ing the closure forging. This had to be done in conjunction with the same

task for the tank body so that they would fit together.

THE LOWER HEAD
The lower head was manufactured exactly the same as the upper head

except it had one more layer which was 3/8—inch thick and was added as a
corrosion allowance . Fitup of this extra plate was approximately the same
as that shown in Figure 10 for the 5/16—inch plate. This head has no

nozzles or lifting pads . It was welded directly to the lower cylinder of
the tank so no forging was necessary. The welding process will be des-

cribed in the next section.

THE CYLINDERS
The cylindrical portion of the tank was made up of three cylindrical

cans welded together. The three cylinders were wrapped or formed identi—

cally. Welding details were different for each cylinder depending on its

various attachments.

‘1
- - - -  
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The wrapping operation for the three cylinders or cans will be
described first .  Before actual construction of the cans began , a mandrel ,
shown in Figure 17, was constructed . Its outside diameter corresponded to
the inner diameter of the tank and it was slightly shorter than the cans.

Two 1—inch plates the length of the first can were rolled to approxi-

mately the inner diameter of the tank and were then laid up on the mandrel

shown in Figure 17. The plates were pulled up tightly to conform to the

mandrel , with hydraulically operated “belly bands.” Once f itted they were
welded together to form the inner shell or wrap. The welding procedure was

as follows. The bevel shown in Figure 7 was burned and ground to bright

metal. The seam was heated to 200 degree and manually welded inside with

the 11018 electrode. Moderate peening was used for all but the first and

last pass. Preheat was kept constant throughout the operation and interpass

temperatures were limited to 300 degree. Temper beads were used on the

final pass. -

The root pass was back gouged to sound metal , ground smooth, and in—
.spected with MT. The seam was then welded manually using the same pro-

cedure as outlined above. The weld was then MT inspected, allowed to cool , *

and 100 percent radiographed.

As soon as the inner shell was inspected the next layer was added.

This consisted of a 1/2—inch thick layer made of four segments. The seg-

ments were rolled to the approximately correct diameter , put on the mandrel,
f itted as shown in Figure 10, pulled tight with the belly band, tack welded
using 200 degree preheat, and ground smooth of the tacks at the ends. After

the entire layer was in place it was welded manually (downhand ) using 200

degree preheat, 11018 electrodes, and light peening on all but f irst and
last pass. Once the welding was completed the welds were ground flush and

MT inspected. The layer was then checked for tightness with feeler gauges

in the vent holes and for sound using a light hammer. If the layer was not

tight it was lanced (for description of lancing see upper head fabrication

procedure) and rewelded.

This procedure was repeated until each can had a 1—inch inner shell,

ten 1/2—inch intermediate layers and two 5/16—inch outer layers. Care was

10
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taken to stagger the weld seams from layer to layer. The upper can was 7—
foot long, the middle can was 10—foot long, and the lower can was 9—foot ,
11 9/16—inches long. All layers in the upper can were 7—foot long and all
layers in the middle can were 10—foot long. However , the outside layers
in the lower can were somewhat shor tened at the bottom end to account for
the difference in thickness between the head and the cylinder , see Figure
18.

Once the lower can was completed it was fitted with four small nozzles
and one large one. Prior to installing the nozzles they were fitted with

monel liners and a wonel plate was added to the inside. To do this the

small nozzles were machined as shown in Figure 11 and the large nozzle was

machined as shown in Figure 19. Welding and inspection procedures were

the same for these five nozzles as for the nozzles in the head.

The nozzles were welded into the cylinder as shown in Figure 20. The

procedure was the same for both the big and small nozzles. A hole was

machined in the cylinder, the nozzle inserted, and a backing bar installed.

The material was heated to 200 degree and manually welded from inside with
the 11018 rod. Light peening was used on all but the first and last

passes. Temper beads were used on the last pass. The final layer was

ground flush with the inside shell and no weld touched the monel plate. A

deposit of monel was then added using a NiCu
2 

electrode, see Figure 20.
After grinding smooth, the weld was MT inspected. The backup bar was

removed by arc gouging and this was continued to sound metal. After grind—

ing smooth the root was MT inspected. The outside weld was then completed

using 200 degree preheat, an 11018 rod, and light peening on all but the
last pass; temper beads were used on the last pass.

Finally the weld was contour ground smooth inside, MT inspected out—

side, PT inspected inside, and 100 percent radiographed.
Five small nozzles were also installed in the upper can. These were

prepared and installed in exactly the same manner as were the small nozzles

on the lower can.
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A monel overlay was added to support the sealing ring, see

Figures 2 and 21. The upper can was machined as shown and the overlay was
manually inserted using a NiCu2 rod and a preheat of 200 degree Fahrenheit .
(The bolt holes were welded before the entire overlay was added.) The

overlay was ground smooth enough to PT inspect and then machined to final

size.
The welding of the upper can to the upper forging was accomplished as

fo llows. The can and forging were machined as shown in Figure 22. After

fitting, the inside was tack welded and the outside welded completely using
200 degree preheat , an 11018 electrode , light peening on all but f irst
and last pass, and temper beads on the final layer. After welding outside,

the inside was back gouged to sound metal ground , and the root inspected
with MT. Then the inside weld was finished using the same procedure.

Finally both ends were ground smooth, MT inspected, and 100 percent radio—

graphed.

FINAL ASSEMBLY
The lower portion of the tank was assembled first. The lower end of . 

—

the middle can and the upper end of the lower can were prepared, fitted as

shown in Figure 22, and welded using the procedure described for putting

the upper forging on the upper can.

The lower head was fitted to the lower can as shown in Figure 23 and

welded using the same procedure as outlined above. This completed lower

assembly is shown in Figure 1.

The f ingers were machined on the head and tank for gings as shown in
Figure 2 and the taper pin holes were bored, see also Figure 3. The

head and upper cylinder were disassembled and the upper cylinder was

welded to the lower assembly using the procedure followed for welding the
middle and lower cans together. This completed the assembly of the tank.
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WELDING AND WELDING REPAiR
Throughout the fabrication section reference was made to welding

techniques . Such items as electrode , minimum preheat and amount of peen-
ing were covered . Quality welds require much more than caref ul weld
parameters. First is the welder . Each welder used during the construction

-: of this tank was certified for HY—lOO steel. This means he has welded
specimens made of the material to be used. These are made with the equip-

ment to be used in the position to be certified. The specimens are then
sent to an independent company for evaluation . A report similar to that
shown in Figure 24 is on file for each welder and qualification combination.

The specific qualification requires each welder to pass an eye test.
He must then weld two pla tes, one a single bevel and one a double bevel.
These welds are then radiographed and must meet requirements established
in NAVSIIIPS 0900—600—9010 and MIL—ST D—O04l8B. The plates are cut up into
six side bend test specimens. These are tested and if any specimen opens
greater than 1/8 inch or any three openings more than 1/16 inch , the welder
is disqualified.

In addition to qualifying welders each welding procedure is also

qualified according to NAVSRIPS 0900—600—9010 whether it is a repair or a

first time weld. This test requires everything the welder qualification

test requires plus a tension test. In this reduced section tension test

the specimen must fail outside the weld and heat affec ted zone to be
acceptable or if it fails in these areas it is acceptable if the stresses
equal the minimum specified HY—lOO physical properties.

After both the welder and the process are qualified each weld is - =

carefully monitored and inspected. Appendix A shows the welding history

of Long Seam Number 2. This was picked as an example since it was typical

of the procedure and because it did have a defect. ~• 
-

INSPECTION
Various components of the tank were nondestructively examined during

and after construction. The requirements are as follows:

13 
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a. Forgin.gs — The forgings required 100 percent surface inspection
with both PT and MT , and 100 percent cc’ -~-rage with UT.

b. Plates — Only UT was required and then only on plates thicker than

1/2 inch. The scanning grid was on 2—foot centers.

c. Welds — All weld inspection conformed to Part Al of Section VIII

of ASME Boiler and Pressure Vessel Code, Division 2. In general full pene-

tration, full, thickness welds required 100 percent gamma radiation in—

spection. Full penetration welds at reinforced openings required radiog-

raphy if possible. Liquid penetrant or magnetic par ticle may be used if
radiography is not feasible. This examination is required for each shell

layer. Full penetration welds of individual layers shall be inspected

using MT or PT. Cladding is examined with PT only.

Once again specifications are only as good as the people and equipment

used to implement them. In this case both people and equipment are

governed by industry standards established by the American Society of

Nondestructive Testing and implemented by individual company certification

programs, an example of which is shown in Appendix B. An example of an

inspection report is shown in Figure 25.

SUMMARY
It is well within the state—of—the—art to build a high grade pressure

tank of RY—lOO steel. To do so however requires careful control of mate-

rial, fabr ication, welding, inspection techniques , procedures , and
personnel.
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RECOMMENDED FORM Q-l MANUFACTURER’S RECORD OF WELDWO PROCEDURE
QUALIFICATION TESTS

Specikation No. .21f 7 Date - - - - Ju3~y. 22,. .1965 
Welding Proce,a~~~ 

kb !~~~~~~ 
14S4 .~~~~‘ Maiwal or Michunc Maaml

M aterial Spe catial$~~a ‘~16226~1JiX ”10Q oIP.No to P-No. 
Thckaess (ii pipe. diameter and wall thicknesa) - - ~~62Su

Thickness Range this test qualiks 
Filler Metal Graup No. F-4 Fiux oa A iw osruie m
Weld Metal Analyiis No. A. 4 Flui Trade Name or Composition 
I)escribe l’ilkr Metal iI not included in TableQ~l 1,2 arQN.I 1.2 Inert Ga, Composition 

Trade Name Flow Rate 
For osyacetyletie welding—State if Filler Metal is silica. or Is Sacking Strip used P - DO 
aluminum killed.

Preheat Temperature Range. 2000? 
WILD IN C Paoceaua,

Single or Multiple i’au. - JU1U.P1. Postheat Treatment - -

Single or Multiple Arc. ~~~~~~~~~~~~~ 

Ponitinit of (.coove - £5 £Jgl• froN (Set Pan, & Vi1i. Q-2 & Q3, or QN.2 & QN3)
(Flat, horizontal, vertical , ae overhead ; if vertical, state whether upwa rd or downward)

For hsfo,mation Only
Filler Wire—D iameter 1/6 . - 5/32 WfLoi.o Tscuiirques
Trade Name. - Are D~0U1~$ 110 Joint Dimensions Accord with. .2187 $10. . .~~! - ?sgs 19 PIg. )
Type of Backing ~~~~~~~~ ampa volta inches per miii 
Forehand or Backhand 

RIDUCID Sectioc TtsaII , Taut (Fig. Q4 and QN4)

________ 

-~ ~~: _ _ _ _ _ _ _ _  

Chars tee of Failure

5 
- _____________ 

.601, 
______ 

1Q1,,305 Pir.nt notal

11 ______-____ .5~~ _____ 

310,068 ‘

GOiDIb BaND Tests (Figs, Q-7.I, Q-7.2, QN-7.J, QN-7.2, QN-7.3)

R I  Type and R I  -Figure No. esu t F’ No. mu

Pss d, no tsars Jig. P~..s.d , 1/64 s~~ 3/32
1 16 pornor or~~~

~ 
Sjd~ P U d , no 

Welder’s Name - - 1. 1. JOI~SØ. - Clock No. $7 Stamp No. - - 87

V . h0 hr virtu, of these tests m erry wclder performance reqwrements.

lest Conducted by R~~E~~’ C~.AEX A~~~~~~SI Laboratory-—Test No 

pet

%Ve cirtjfv tha t the statrments in this rr.~..rd are c• r rec r and that the test welds were prepared, welded end tested in accordance
.,,h thr rrqoiren.ents .1 Se. tion IX of the .~SMI. (,4e.

Signed ?48.~~ . ~&. C1~J . 
(Msn~nactu~ r)

u,.July 32, 1965 By ,. 

I Iheta il of,,’, ‘ed of t es t s are Ihistrarivr ,,nI~ 55,1 m~ . 1st m,.di~ed toconform to t ie ~ pe and numberof tests required by fhe Code.
Krc.,mmen.Ird I,wn t~ I .i~ .,iI.ibI r f..r ; or. -h ‘C .11 .-~SMI Ileadq uarters .)

- ~4 AS .‘-,srntij l ,r,..IiIr , ,n .,,t.I.r,.. n i, if ,, .,.- .iI’iOC shill be recorded. 
.1. 1 ‘, ‘. It,,. - . r ,, , .,I,r .,,nj bk tr im rh ~‘- ‘\ t i - . ~ ‘.V -i .Vt~h Si , \~,-. ~‘-,rf. I~ \ ~

Test R.sults (Stamiard Charpy 1~~ z 1~~ V.. lotob)
tp.~i.en Jo. T~~ Pt ~~~ J~

g
~
j Lk.. Tnos. Ft Lha.

32U7 60.5 32 -600? 33.0
4 32°? 61.’ 34 -60°? 33,5
8 32~? 56.~; 15 40°? 35.0

Figure 24 — Welder Qualifications
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TABLE 5 - PROPERTIES OF THE NUMBER 11018 WELD ROD USED ON THE TANK
1212$ 71)3 J~~ .1d 11—110 7000 lb..

DATE 22~~~~á 1074

CERTI FICAT ION OF QI$LITV CONPONMAISCE TESTS

CUSTOMLR1S NAI( j~~ ~~~no ~~~~~~~~~~~ CUSTO MER’S ORDER 140. 1—33531

SPLCIFICA TIO N NIL-L-0022200/ID TYPE PIlL-’ 1101* - SllL _7/32 z%’LOT N~. 133

INSPICT IQ’i LEVE L ) 
- 

LOT IDENTIFICATION M*L-I-00222001 PARA . li.2 .I.2 -

COME WIRE NEAT NO. Coot rollsd Con Win. P., WE T SATCPI s40. ni
NIL-L 00222301 Par.. ~.2.I.1 SIp arat e periods

2 hre. or I •ss.
~~CHANlCAL I x-RAY TEST

YIELD STRINi~TH AS -WELDE CI STRL S~ RELIEVE D
O.fl OrrS(T METHOD IOO.400. _TEll S ILL S7*LNCYM 115.700 - 

____________________

~ CLONCAT IOM 22~52 — —
*~~~ D~CTIO 11 IN ARIA 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

CNA*PY IMPACTS I.
_______________  

I. 1.t A~~1icab1s2. 33 2. ____________________

_ _ _ _ _  __-___
4. 42 4. -
5.  11 5 .  

____________________

1-MT USijL~ S ~~~~~~~~~~~~~~~~~~~~~~~~~ AMPERAG E 
_flQ ~~~~~~ L

• GRINDING DURING 4. TEST PLATE PREPARATION 1A~ itM ta g~~~~is v.1A .~~~__

OPIRAT3R ERRO R (LAYER NO.S~ ~~~~~_ _

WELD PAD CHINICAL ANALYSIS

CARbON 
___________ 

AM PLIACE 27O IO
SUL FUR 

___________

PHOSPI’O*US 
- 

~~~~~~~~~~~~~ CONCENTR ICITY _____________
SIL ICON ,,~j j  _______

MANGA$1,SL j~~~ COVER ING MO ISTURE -~~~~ 2

CNIOM IUM 
______________

N ICkE L 
— -

MOLYBD ENUM n 
——

VAllAOIUM ,,.Øç -

We hsrsby c.rtI4y tha t the •bove ~~t~ r?al ha~ bs•n te stid ho accordsnce w I t h  the
l isted sp .clflcatieo aod Is in  tooformsnce w i t h  all regejIr.a,ntg , nd I~ V v-•. Eros

~~rc~ry contosinatlon. A ll astirisI In 0f%e contain., a fros on. lot .

J. W•rr•n SmItW
Msna9sr , Spec 1.1 Products Dsp .rtiuslut
Th. Linco ln Il .ctnIc COii~~any
CI.,.Iond Ohio 44117

_______ 
_ _

~~

1

— — _ _ , ,  _ _ _
~~~ — 

_ - . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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TABLE 5 (Con tinued)

~2128 7/32 Jstvsld W—11O 7000 lb..

Dat. 22 March 1974

CERTIFICATION OF WET MIX EQUIVALENCY TESTS

CUSTOMER’S NAME ia mvs~ ~~~~~~~~~~~~~ ~~c. 
CUSTOMER’S ORDER NO. 0—35551

DIAMETER 7/32” z. 13’ LOT MO. 111 -

SPECIFICATION PIIL-t—0022200/Ib TYPE NIL 1101*

CORE WIRE HEAT NO. Contrpi l.d Cons Wire WIT BATCH NO. 
~~~~~ T7

Per NIL-c-0022200r Pete. ~.2.1.2 5.p.rate perIods

WELD PAD CHEMICAL ANALYSIS: NOT REQUIRED 2 hrs. or less.

SEE 3/ TABLE VII. or MIL-E-0022200/ID

WILD TEST 8a

X-RAY RESULTS $5.t SpecIfic ati on Requ i rements AMPEUGE 270 DCI

Vs hereby ce rtif y that the above m terlaI has been tested In accordance with
the l is ted speci fica tion and is in confo rs.ncs with ill requir ements, and Is
fr ee from msrcu ry con tamIn atIon . A l l  mater ia l In on. containe r i~~ from one
lot . We hays on fi ts satisfactory r.dlog r.phs r.pres.nttnq each of th. wet
b.tchs s l isted above .

J . Warren Smith
Plsniger, Special Prod ucts Department
The L inc oln Electric Cosrgtany
Cleve land , OhIo 4411 7
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TABLE 6 — PROPERTIES OF THE NiCu2 WELD ROD USED ON THE TANK

CHEMETRON CORPORATION
* t,ww. P.sOU~ i. DIVISION

Csdi6cote of Anolysis
Hahn & Clay
5100 Clinton Dr. Cvsto mw Ordw No, _____________

Mouston, Texas 77020

Ord.rNo._

Siuppod

This ,,IOtin.l coøf. ~m, to Spocilsoti.. ~~~~~~~~~
X-Ray Satisfactory Ty~~~-~~~1Cu” 2

T, d. N... Arcaloy 9N10 (Specification)
Typical Analysis (Requirement.) Typical

oi..... ~ 1.. 5/32 Mechanical Properties

Ls Nuwb.c: 1E508c3SDE As Stress
N..I ~~~~~ 11444470 Welded Reliev~ed

Co.bon .05 (0. 40 Max. ) Yield Point (Psi) 50, 000
*g .. .  3. 25 (4. 0 Max.) Tensile Str. (Psi) ‘5, 500

Chsomiws Elongation. %(2”Ga. ) 40%
NickoI 66.0 (62. 0/70. 0) Red. of Area %
SiIIce~ 80 (1.0 Max. ) Charpy V-Notch

Columbium Impacts @
T.stolum (Ft. —lb. )

M iybdwium
TWN5SI. (Specification Requirements)
Cope.r 2 & 5 (Remainder) .Mm. Unless other- As StressTh~i,’um • 75 ~1. 0 Max.; wise stated. Welded Relieved005 -

$vi~huv .010 (0.02 5 Max.) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~V.s.d’um

• 50 (3.5 1 5 z)  Elongation. % so
Red. of Area . %

Aluminum .20 (1.5 Max. ) Charpy V-Notc h

(Pt - lb. )
Transverse Guided Side Bends-Satisfactory

St.,. of Texas Surfacing Weld Bends - Satisfactory
Dallas Th• wsId.n.rsd c.a’k., It~.s Mu, tsp.rt Is

( ,v•(I •Nd thot .io I .IsRc.,,t chsn s h.s
b...i nods is~ .sy of tho .iwmowt, d.icriIs.d

1ub,o~ud sid ,wsn, to b.fw. s’s I,, ~ ~~~~~~~ibi. 14 dy.f Slay IC 75

cHEMITRON COePO*ATION
I~ o.wo PuSOucts osvss. ..

SA l—
N-, Ps~~~

Ron Xxamsr
- 11, g s - ~hss’in oapk..s ST ___________________________

Tune l. 3.975 J. re L. Crim
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TABLE 7 — PROPERTIES OF THE PIN MATERIAL USED ON THE TANK

Chemical Composition

Element C M P S 5, N, C~ 
— _____

0.37— 0.80— 0.025 0.025 0.20— 1.55— I 0.65— 0.20
Spocif led I

044 0.95 max max 0.35 2.00 0.95 0.30

Actual 0,41 0.73 0.008 0.011 0.27 1.71 10.78 0.23

M.chanica l Properties

Yi.ld Str.n9th Tansit. Strength ,~. ~~~~~~~~ 
~ RedUCtIoI~

j  
- 

-

Specified 140,000 mm 155,000 mm 11 mm 40 mm

Actual 156,000 169.500 15.5 56

Impect Properties

Charpy Value
Test

Temp. 35 ft .~ Mn at -30 F Lateral Expension

— 30 445 0.022

—30 45.0 0.024

—30 44.5 0.021

46 
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APPENDIX A —

INSPECTION AND WELDING REPORTS FOR LONG SEAN 2
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HAHN & C L A Y  I N S P E C T I O N  R E C O R D  — A

S NO. 99 6’CO CUSTOMER Q~ J. DATE________

PART .S’I~~~
(_L DWG . NO . .53~~~ ‘~ ~~~ ITEM NO .

WELD N0(S) .4 � — ASSEMBLY a~~~ ? Z —C. —

TYPE OF INSPECTION : MTR ~~ MT E UT [j VISUAL’~~~. DIM )4 PT ~~ SF [j
EQPT. USED: J 4s -~~~ Sc-’1~~~
INSPECTED BY. ~~~~~~~ OK BY ________________________-- DEPT. JO

R E S U L T S  OF I N S P E C T I O N

c:JFINI5HED ~~ OK FOR LJ J EL cj #~ JZr

E~REJECT ~~ MOR E~~~RK REO D. [] ENGINEERING ACTION REQ D.

PERSON NOTIFIED _________________________________ DATE ______________ _____

DETAILS: 7Ji~~~f ~~MS~
’O /J4 L. j  f~~~~~/ O ~~ O~~ 7~~~~~~ 

1Q~~.t7 ,S’~e4/~
~~~~~~ up Fou,.-w At-c- T~~~ E,uS(o~us r~ C~
W , T7~-’ ~~~ 0~#t~~~r ’7 —T-~~Jg4,Jc~.:~ 0 

- _ _ _ _ _  _ _ _ —

A~~~~~~~~~~ 4ff t4: CF,’ T~~~t’ ‘/- .~o -- 7~1)
SORK OK BY _______________________________ DATE ____________ QA. OK BY ________________

R E C O R D  O F  D I M E N S I O N S

_ _ _ _  I 
_ _

SKETCH MATEIIAL SPfCI~tCATION I NEAT NUMSER.

rn-,~J o. ,4/ ’°7-i/ I ~~~~~~~~~~~~~ _ _ _

*

...c .‘C I~~ 1. . I

L _—~~~~~~~~~~ _ —- ______ — ______ - _______ _____



_______ _ _ _ _ _ _

t

HAHN & C L A Y  I N S P E C T I O N  R E C O R D  — A

~B NO. 99 ’j pp  CUSTOMER (J1S- A.iAv’~~

PART ~~~ - DWG. NO. ..t 3~ - A — 41z ITEM NO.
WELD NO(S)’ .L S ASSEMBLY ~~~~ ~~ .

— J(~
TYPE OF INSPECTION: MTR ~~~ MT ~~~.. UT U VISUAL U DIM [J PT D SF U
EOPT. USED: k’M — 0 9  U4Js ’T
INSPECTED BY. ,°cge~. OK BY ~J~tt ,e, E~ DEPT. ___________

R E S U L T S  O F  I N S P E C T I O N

~~ FINISHED OK FOR _________________________________

U REJECT ~~ MORE WORK REQ D. [1 ENGINEERING ACTION REQ D.

PERSON NOTIFIED i~ ‘
~ -~~~\ DATE ~~

DETAILS: MAC A) ~ T’i~C ~~~~ - . f ’A’A-r ~~ ~~ 
,- 

~~ c
!2por P,~ss g~ v€4c~~ ~uo ,‘J c,qr/o ,-.’~ O

~~~i

~c~ iAcc Ep r 4 & E  ~~~~~~~~~~~~

ACTION TAK EN: _________________________________________________________________________

WORK OK BY _______________________________ DAT E ____________ QA . OK BY ________________

R E C O R D  OF D I M E N S I O N S

SKETCH MATERIAL ~PECIPICATI0N I HEAT NUMIRI

. . scs ç O •~~ ad .  I’, - -

49
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_

HAHN & C L A Y  I N S P E C T I O N  R E C O R D  — A

S NO. 5) ~ g 
~ 0 CUSTOMER U S.~ A4h/ --~ DATE ‘~~ 

- 
~~~~

PART ‘~ M~~ 2-S DWG. NO. 55~ - A- ’/z ITEM NO.____

WELD NO(S)’ ,h~~~—/ 
~ 23 LS ~~~~ ASSEMBLY —

TYPE OF INSPECTION: MTR ~~ MT ~~ UT U VISUAL ~~ DIM ~J PT ~~ SF U
EQPT USED: ____________________________________________________________________________

INSPECTED BY. / .ecE’~~ OK BY I~3~~~I~~~~~~~f~
’ DEPT. /0 -

R E S U L T S  O F  I N S P E C T I O N

~~ F IN ISHED OK FOR j ~(11~ 77~~~ /~ o c.
~~ REJECT U ~4Q~ E WORK REQ D. 

~~~ ENGINEERING ACTION REQ’D.
PERSON NOTIFIED I4leA/J! /_EV — 

~~ T~C~4~’-4 DATE ‘~~~~

DE TA IL S ______________________________________________________________________________________

~~~~ ~~~~~~~~~~~~~~~ Af Sp € Q- r~o~.) AI~~ 3~~~~

ACTION TAKEN: _________________________________________________________________________

NOR K OK BY _____________________________ DATE ____________ QA. OK BY

R E C O R D  OF D I M E N S I O N S  
______

SKE7CH: MA ratAl. SPECIfICATION I HEAT NUMRU:

. . S r t ? O  I~~~~ ’ - ~~ -

50 

-A



NANI & CLAY INSPECTION R E C O R D  — A

)B P4O. ~ 9 ‘7’OO CUSTOMER O.S A1,1V~~ DATE_______

PART ~~)4IE U,. 
~~ DWG. NO. 1 <P— A ~ i~’Z ITEM NO.

WELD NO(S)’ S /~ 2) ..5 ’ $‘ C~ ASSEMBLY
TYPE OF INSPECTI9Nj  - MTR E MT UT U VISUAL [Ti DIM [TJ PT U SF [Ti
EQPT. USED: ,k’~frO 9 (Ju 

—
INSPECTED BY. K~ 1€c. ~~ OK BY ,JEPr.e.~ 5 DEPT. /0

R E S U L T S  OF INSPECTION

U FINISHED OK FOR fr~9D~O 6 ,4~64~~
~~ REJECT ~~~ MOjE WORK REQ D. [T] ENGINEERING ACTION REQ D.
PERSON NOTIFIED /i’,€4 Aj DATE _ ç.- 

~9- 7,!
DETAILS: /-1,4 (’,J€ T/C 3er,’cc.~ E x -’,qr~ --’ o,’-’ ~~~~W~~-~

) 
.~~~~Eit’-~~ 5 

—,41s~rzf7e ~.e~~-RoLt .,A-’c- —

~~~~~1EA L~~~ /JO ,,JDJ~CArTh141S OF ~~~~~~~~~~~~~~T.’tE ftE C~ 1S....

ACTION TAKEN:  _________________________________________________________________________

WORK OK BY _________________________ DATE _________QA. OK BY _____________

R E C O R D  OF D I M E N S I O N S

SK ETCH MATERIAL SPECIFICATION 1. HEAT NUMME

N C  •io  a a 10. I I It

51
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F. _--

h A HN & CLAY INSPECTION R E C O R D  — A

S F40. 99 4~O0 CUSTOMER UJ. AJAV~~ DATE_______

PART S!4 ~~ DWG. NO. ~53P 4_4/LITEM NO.

WELD NO(S)’ ~~~~ S — / ~~

‘ 2 - ASSEMBLY
TYPE OF INSPECTI - MTR U MT ~~ UT U VISUAL [j DIM [J PT ~ SF [J
EQPT.USED:
INSPECTED ST. ~~~~~~~~~~~~ OK BY ~~~~~~~~~~~ DEPT. ____________

s q1e.os..~
.) RESULTS OF I N S P E C T I O N

1:JFINISHED ~~ OK FOR _________________________________

~~~REJECT ~~ ~~ RE WORK REQ D. El ENGINEERING ACTION REQ D.
PERSON NOTIFIED ~~~~~~~~~~~~~~~~~~~ 1LfE ’~~~~~~~~~~~ DATE
DETAILS: O I’O ~~~A2~/4~~ EXa4~*i 14J4 7~~ b~~..) Q~~ 7~~~ ~~~~~

~~-~~4~ t5 ,‘2 ~E ~~~~~ AJ O ~~~~ tC.,47’7OAJS O,~’
Q~~A~~~~~~~T14~~~~~ ~~~~~€~~~~~EC7~~ /i  A5-/. WE~ô S&d~

� -2 WA S ~~~~~~~~ 7E.~ ~~~~~~ ? 0  A ~~~~~~~ i~J

~tTISttT*NEN: ~6xpo~ c,’,~~ ~iO~ 9~
WORK OK BY _______________________________ DATE ____________ QA. OK BY ________________

R E C O R D  O F  D I M E N S I O N S

SKETCH MATERIAl. SPECIFICATION I HEAT NUM$U,

1Q~r- f i
C ,40. ,.ç’6s- ’O

Macarc i a . .,  ,.,r

52
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____________ -_~~~—- -

PAOL LoIr.IPAO( Si

Radiographic luspection Certification
PRECISION INSPECTION LIMITED

512e NONTHDALC - HOUSTON, TEXAS 77017 DATE - 5-20-74

CUSTOM ER _1~~Q& clAY - W ELDMENTS X

JOS NUMBER 99400 ____________________-

~~ 

-- CASTINGS _._ - ____________

PURCHASE ORDER ~_ •J 45o5—1O _____ 

FOIGINGS - _______

INSPECTION SPECIFICATI ONS Na vshios 09OO—0O6—9QJ~~ ::Mu; Y 100
INSPECT ION STANDA RDS Na vships O900—006—9O10 F I L L E R  M E TAL E.11018M
INSPECTION PROCEDURE NO. 5— A— 3B-1 

— ~ouic~~~j~ I92 95 curies
DRAWI NC NUMBER —-  -~~~~~ F I LM _______

~ ~~r
- iART - I I I

IUMsER j~~21. LS2 a LS 5. J.. S 1 I~~
I • I

E SSE L uo. 99400 
~ t ~ - I

EAT NO. 
____:_~~~~. - ~~ ~~~~1~~~I ~ Ii ~a Lap.:,... 1 ~ I ~ ~ I ~ ~~

- i I 
_____—

~~ isi  1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ _ _ _ _ _ _  _ _ _  2 ~~~ __ — —  ___

_ _ _ _ _ _ _  _ _ _  3 X X _ _  _ _ _

_ _ _ _ _ _  _ _  4 -~~ - - - — - -  _ _  — —  _ _ _

_ _ _ _ _  _ _ _  5 x x _ _  _ _ _

_ _ _ _ _  _ _ _  6 X 
_ _ _  _ _ _

_ _ _ _ _ _  _ _ _  7 X .~ - - __ — —  ___

_ _ _ _ _ _ _  _ _ _  8 X X 
_ _  _ _ _

_ _ _ _ _ _ _  ~~~~~~~~ 9 -~~~~~-

. 

_ _ _

_ _ _ _ _ _ _  L$~2 1 :_ :~~~~~_ 
_ _ _

Retake 2 on Re air 9 ..~~ - — — - ~~ ~ vj jjej tack — ______

_ _ _ _ _ _ _ _  -,tS 5 _1 ~X _ ~~.~~_ _ _ _ _ _ _  
_ _ _ _

_ _ _ _ _ _  _ _  ~~ 
-f - -  - -  - - -  

_ _ _

________ _ _ _  
4 .~ç 

— 

— ____

_ _ _ _ _ _ _  _ _ _  5 X 
_ _ _

_ _ _ _ _ _  _ _  6 .X~~ _ _ _

_ _ _ _ _ _  _ _  7 .x _ _ _

_ _ _ _ _ _ _ _  LS-6 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _

_ _ _ _ _ _  _ _  2 ~ _ _ _

_ _ _ _ _ _  _ _ _  ~3

— 

_ _ _ _ _  _ _ _  _ _ _  _ _ _U — • — • • — _ _ — — — — — — — —(MAR KS .005” L.ad Scrs •ns Front & R.ar

- 

(ST REPORT NO. - - S~e..d - -

53
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- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --

H

N A N I  & C L A Y  I N S P E C T I O N  R E C O R D  — A

~S NO. ?9 ‘/00 
- CUSTOMER O~ J A1~4 DATE 7S1

PART _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  DWG. P40. ~53~~ -A- 4i’Z ITEM NO._____

WELD NO(S)’ ~~ 
— Z ASSEMBLY ________________________________-

TYPE OF INSPECTIO~ j MTR 
~~ 

MT U UT U VISUAJC [Ti DIM [J PT 
~~~ 

SF U)
EQPT. USED: TcfiW,O 6-re ,4iOI4~~ 74 e~E /
INSPECTED BY. — OK BY TEPPZi’c~S DEPT. JQ

R E S U L T S  O F  I N S P E C T I O N

U) FINISHED U) OK FOR _______________________________

~~~ REJECT U) MORE ~~RK REQ’D. U] ENGINEERING ACTION REQ D.
PERSON NOTIFI&D & T(...r-~ DATE - 7c’
DETAILS: ~~ ~4E3~~ ~42ui .Qi O~~~~~4~O*-% TO F~~~ ~~~ 7ljcf

C~eA~~ /~~) 714~~ ‘~~~~ -~~~ ~~~~~~~~~~~~~~
—• -r7~+E ‘-3~3w,o-

e~~~~~~~~~~ i~~a A c~~~AC~~ ~4t/ é~jOoJ~e~ —

9— io.
ACTION TAKEN: ______________________________________________________________________

WOR K OK BY ______________________________ DATE ____________ QA. OK BY _______________

__________ 

R E C O R D  OF D I M E N S I O N S

_ ___ _ _ __ _ _

SKETCH : MATERIAL WSC ICATICN I HEAT NUMBER

,eT /3~ ~3a~eis,’o~ i~~s~ - ,4,t~ 
p0.

‘~ ~~~~~~~~~~~~~~~~~

M S C~~~tO  , a f t . ,  1 1 0

•
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PAOLLO.dPAOS (S.

PRECISION INSPECTION LIMITED
..as NO~~THOALC — HOUSTON. TEXAS 77017 DArE — 52 0 74

CUSTOMER Hahn & Clay 
— 

W(I.DMENTS X
JOB NUMBER 99400 CASTINGS ___________________

PURCHASE ORDE R 24565-10 FOIGIN GS _________________

INSPECTION SPECIFICATIONS Navships 0900-006-9010 OTHER .sv ioo
INSPECTION STANDA RDS avs ~~~~ — - FILLER METAL E11O18M
INSPECTION PROCEDURE NO. 5— A-3B-1 SOURCEI Ir—192 95 curies
DRAWING NUMBER ________________________ _______ FILM: Dupon~~ D— 55

UMSER L~-1. LS-2 . L.S-5.. LS-’ 
— - — 

1 • 

— —

fUEL NO. 99400 ~ 4’U• 
~ 

5
I S - a

e*,~ o. 
____  ____  

L 4 j  i ~ I
~t I : ! I — ; ~~ 1 1 .

~
s.. . w. . 

~~ ~:I~ J J I 3 J I~~ ~ 1!~~~~~~ J I I
_~~LS-1, 1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _ _ _ _ _  _ _ _  2 ,~ - -  - - ___

— _ _ _  3 .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . ___
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~~~ecisio?l ~~nspection 1~ ited
5t’~26 f J l . 5t 1*Jat e

.. c/U~~tOfl, exas 770(7

August 29, 1973

TO: Nhom It May Conc.r n

SUBJECT: Certification of Nond.structiv. T.sting Personnel
Radiographic T.sting M.thod L•vsls I, II , and II!

This is to certify that th. following namad p.rsonn.l, .sploy.d
at Precision Inspection Ltd. have b un c.rtifi.d as Radiographic
M.thod Inspectors it the l.v.ls indicat.d below. This c.rtifi-
cation Is in accordance with SNT-TC-1A Supplumant A.

The c.rtification of any of the following personnel may b.
revoked at anytime at th. discretion of this eosp.ny.

P.rc.rstils
Nci~e

Charles Wilson I 1J~ Years 81
Foster Ellison, Jr. I 6 months 80

- Ross Andrews II lJ~ Years 82
Lindl.y Matthews II 7 Years 89
Norman Scardino II 6 Years 90
Leslie Ward II 5 Years 84
Jamu s Roberts II 2J~ Y.ars 82

- Richard Hassell II 4~ Years 85
Everett H.rgrove II 4i~ Yiars 93
Gilbert H. Webb III 10 Years

- Dallas R. Shroyer, Jr. III 27 Ysars
- Jo. E. Sink , Jr. III 27 Ysars

- 3. N. ~.icha rdson III 24 Years

C.rtification papers of the •bov. p.rsonn.1 are on fil. at
our office in Houston , Texas , and may be insp .etsd upon r.qusst.

PR~~ISION INSPECT L

1. 14. Richardson
Partner
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PRECISION INSPECTION LTD.

October 31, 1973

SUBJECT : Personnel Requirements for Certification in
accordance with SNT-TC-1.A Supplement A

NDT LEVEL I: High School graduation plus six months experience
and training as described in the Precision Inspec-
tion Training Program for radiographic personnel.
In addition, the applicant for certification must
receive a percentile composite grade of 80% or
more on the following examinations:

General (40 question Level I exam)
Specific (20 question exam)
Practical (demonstration of proficiency

in radiography)

NDT LEVEL II: Level I requirements plus one and one, half years
experience in radiographic- testing. Applicants
for Level II Certification must receive a per-
centile composite grade of 80% or more on the
following examinations:

General (40 question Level II exam)
Specific (20 question exam)
Practical (demonstration of proficiency

in radiography)

NDT LEVEL III: Our Level III personnel will be certified as such
without examination. This certification will be
based on a minim .an of five years experience in
radiographic testing. In our organization Level
III Certification is reserved for administrative
personnel.

RECERTIFICATION: Required each 36 months except for eye tests
which are required annually.

,/J. M. Richardson
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PRECISION INSPECTION LTD.

TRAINING PROGRAM FOR RADIOGRAPHIC PERSONNEL

1. Upon employment , a radiographic technician t rainee will be assigned
either to a SNT-TC-lA Level II Radiographic Operator or a SNT-TC-1A
Levcl III Inspector for a period of three (3) days for the purpose of
orientation, familiarization and introduction to the industrial radio-
graphic field. The following subject matter will be covered in order
that the trainec wi].l have some feeling as to what industrial radio-
graphy encompasses; the trainee will be issued a copy of lRadiography
in Modern Industry” for home reading.

A. Isotopes and X-ray equipment.

Al. Explanations of their physical properties and how they are
used in performing inspections.

A2. Radiation effects on the h’iman body and the importance of
the safe handling of equipment.

B. Personnel monitoring.

81. Trainee will be issued a dosimeter and a film badge and
given instruction for the use of them.

C. Darkroom procedures.

Cl. Introduction to darkroom and equipment.

C2. Demonstration of film handling and loading.

D. Radiographic theories.

Dl. Purposes and need for industrial radiography.

E. Practical demonstration of radiography.

El. Loading films in darkroom.

E2. Introduction to exposure calculators and charts for the
purposes of calculating exposure times.

E3. Placement of high radiation area signs around exposure area.

E4. Demonstration of an actual exposure using proper penetra-
meters on a given specimen.

ES. Demonstration of proper development, rinsing, and drying of
films.

E6. Introduction to film interpretation and explanations of
how and why defects appear on radiographs.

64
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• Training Program - cont’d

P 

While the above subject matter is to be covered thoroughly, it is
understood that an inexperienced trainee can only comprehend and
absorb a general understanding of industrial radiography in this
shor t period . The trainee will now be assigned as the third member
of a f ield crew where he will work mainly with the darkroom man in
prepa ration for his becoming a useful Assis tant Radiographer.

Dependent upon the individual trainee’s capabilities , the time he
spends on this assignment will vary. Radiographers are required to
make oral reports to the mana gement concerning the progress of the
trainee. Wh en the Rad iogr apher feels t hat the trainee can develop
films properly, and understands enough radiographic theory and safety
precautions to become a helpfu l  crew member , the tra inee will be used
as an Assistant Radiographer. Generally speaking, the time to accom-
plish the above will be five to six weeks.

2. The trainee will now attend a four (4) hour course, administered by
Level III personnel , on the Texas Regulations for Control of Radia-
tion , Part 21, entitled “Standards for Protection Against Radiation”.
The following subject matter will be covered :

A. Permissible radiation doses allowed to individuals in restricted
areas.

B. Determination of accumulated dose.

C. The exposure of minors.

D. Radiation limits in unrestricted areas.

E. Radiation surverys.

F. Personnel monitoring.

G. Caution signs and labels.

H. Radiation areas.

I. High radiation areas.

3. If the trainee has demonstrated his understanding of Item 2, he will
attend a four (4) hour course on the Texas Regulations for Control
of Radiation, Part 31, entitled “Radia tion Safety Requirements for
Industrial Radiographic Operations”. The following subject matter
will be covered :
A. exposure device and storage containers limits of radiation.

B. Locking of sources of radiation .

C. Storage precautions.

D. Radiation survey instruments.
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Iraining program - cont’d

E. Leak testing.

F. Quarterly inventory of sources.

G. Utilization logs.

H. Inspection of exposure devices.

I. Emergency procedures.

3. Personnel monitoring control.

K. Precautionary procedures in radiographic operations.

4. The trainee will continue his on the job training, directly under
the supervision of our Radiographers , until he has been employed
for a period of six months. During this period, one hour per week
will be devoted to direct counseling on the following subjects:

A. Revue of safety requirements.

B. Radia tion physics.

Bl. Effects of time, distance , and shielding. ‘ j
B2. Inverse square.

B3. Different types of penetrating radiation.

B4. Radiation detection devices.

B5. Allowable radiation emitted from different type exposure
devices.

B6. Emergency procedures.

S. Upon completion of s~x (6) months employment the trainee will begiven the following examination :

A. General - Precision Inspection examination for Level I personnel.

— 
B. Specific - Precision Inspection twenty question examination on

equipment.

C. Practical - Demonstrated proficiency in performing actual-in—the-
• 

- 

field radiography.
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Training Program - cont’d

Examination will be graded on a percentile weight factor as follows:

Gene ral - .3
Specific - .2
Practical - .5

A composit grade of 80% or better will be required for the trainee
to be certified as a Level I SNT-TC-lA Radiographic Operator. In
addition , individual grades for the General , Specific , and Prac tical
ex amination shall be 70~ or greater.

1 ’
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P RECISION INSPECTION LTD.

SNT-TC-lA PERSONNEL CERTIFICATION

NAME_ t~~ 4’1E~ (I’lL 3’Od(/

EXPERIENCE ///2//~ 7, — ~pJ2~~4523

Examinat ions

Radiographic testing method - SNT-TC-1A Supplement A NDT Level I
Magnetic particle method - SNT-TC- 1A , Supplement B NDT Level_______

Ult r a son ic  tes t ing method - SNT-TC-1A Supplement C NDT Level_______

Liquid penetrant testing method-SNT-TC-lA Supplement D NDT Level______

Grade Requirements for Certification

Individual examination grades of at least 70% and a
percenti le composite grade of at least 80%

Percentile Weights Assigned fo~ each Examinat ion

General (40 question exam) .3
Specific (20 question exam) .2
Pract ical (demonstration of ability

in radiography) .5

Examinat ion Results for Level Certification

General fZ.S % Date 7/27/’3

Specific Z( % Date________________

Practical SC % Date
_______________

Percentile composite grade
________

— I
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‘ INITIAL DISTRIBUTION
— Copies CENTER DISTRIBUTION

1 CNO (NOP—980) Copies Code
1 CHONR (470) 17
2 CHNAVMA T 1 17061 MAT 033

1MAT 035 1 1720
• 

— 1 DNL 1 1720.4 (A. Wiggs)

3 NRL 1 1720.5 (R. Lenderking)
1 Code 6300 1 17302 Code 6380

6 NAVSEA 1 1740
1 SEA 035 1 1740.3 (N. Salive)
1 SEA O8E 1 1770
1 SEA O8S
1 SEA 09G3 5 1780

SEA 924 30 5214.1 (Reports 
-•

Distribution)
7 NAVSEC 

6101 1 522.1 Classified Lib (A)

1 SEC 6105 1 522.2 Classified Lib (C)
1 SEC 6113
1 SEC 61I4
1 SEC 6120D
1 SEC 6129
1 SEC 6129E

I
1 NAVSHIPYD MARE LIBRARY
1 NAVSHIPYD PTSMH (250)

1 NAVSHIP?D PEARL
1 NAVSHIPYD CHASN
1 NAVSHIPYD NORVA
1 NAVSHIPYD PUGET
1 SUPSHIP GROTON
1 SUPSHIP NPTNWS

1 SUPSHIP PASCA
12 DDC
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